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Sheep fertility in 
Western Australia 
By R. J. Lightfoot, 
Adviser, Sheep and Wool Branch 
Why do one-quarter of the ewes 
that are joined in W.A. fail to 
lamb? Sheep and Wool Adviser 
Dr. R. J. Lightfoot analyses the 
eight stages in sheep reproduction 
(listed page 103), explaining the 
causes and possible prevention of 
infertility at each stage. 
Reproductive wastage, the loss of 
potential lambs through infertility, 
is a heavy cost to many W.A. sheep 
owners. Thirty years' research has 
developed management techniques 
to minimise some aspects of in-
fertility and work continues on the 
lesser known stages—ovulation, 
sperm transport, fertilisation and 
embryonic mortality. 
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In brief . . . 
• Puberty 
Rarely are Merino ewes in W.A. 
capable of reproduction before 
reaching minimums of 32 kg live-
weight or 150 days of age. Weaners 
must be well grown if they are to 
be joined in their first summer. 
Following joining they should be 
well fed during late pregnancy and 
lactation and their lambs should be 
weaned early. After lambing they 
are unlikely to breed again until 
well into their second summer. 
• Breeding season 
Merino ewes have been known to 
be on heat and may accept the 
ram at any time of the year but 
more usually they will not breed 
during a period of anoestrus in 
spring. Fertility is low for some 
weeks before and after anoestrus. 
Some ewes may not breed until well 
into summer, particularly if their 
previous lambing was relatively late 
in the year. Teaser rams can 
stimulate earlier breeding in some 
ewes. 
• Oestrus 
Every 17 days during the breed-
ing season, the ewe comes into 
oestrus and will allow the ram to 
mount and serve her. Oestrus may 
last from 20 to 36 hours, depend-
ing on the time of year, the age 
and breed of the ewe, and her pre-
vious exposure to rams. Ewe flocks 
can be "synchronised" to come into 
oestrus on the same day, but there 
is little to gain from this unless 
sufficient genetically superior rams 
are available or artificial insemina-
tion is used to meet the sudden 
demand. 
9
 Ovulation 
Eggs are released from the ovaries 
towards the end of oestrus. Mul-
tiple births are an important source 
of increased flock fertility and de-
pend on the release of more than 
one egg. Merinos have a relatively 
low twinning potential, but this can 
be improved by selection. Ovula-
tion rates are highest during 
autumn, and are higher in heavy 
sheep compared to light sheep and 
higher in sheep that are gaining in 
body condition. 
• Service 
In flock mating, most ewes are 
served by more than one ram, and 
the number of services per ewe 
depends on the ratio of ewes in 
oestrus to rams. The presence of 
older rams may reduce the activity 
of young, inexperienced rams. 
Young, two-tooth rams serve less 
ewes and have poorer quality 
semen than older rams. More 
young rams should be used for a 
given flock of ewes. Flock size at 
joining should be sufficiently large 
to ensure that at least five rams 
are joined. This will help to over-
come any infertility that may occur 
in individual rams. Rams should 
be in good physical condition. 
* Sperm transport 
Spsrm must travel to the egg to 
accomplish fertilization. The num-
ber of active sperm reaching the 
egg depends in part on the density 
and vigour of sperm deposited by 
the ram and the condition of the 
reproductive tract of the ewe. 
Sperm transport is reduced in ewes 
affected with clover disease and the 
mobility of sperm from some rams 
may be affected by high summer 
temperatures. 
• Fertilization 
The longer that ewes graze pas-
tures containing oestrogenic clovers 
the lower is the proportion of their 
eggs which are fertilized. Besides 
the replacement of oestrogenic 
clovers with non-oestrogenic ones, 
there are management factors, par-
ticularly with young ewes, which 
can reduce the severity of clover 
disease. 
* Embryonic mortality 
Losses of potential lambs between 
fertilization and lambing can result 
from abnormalities in the eggs, 
sperm or fertilization process, age-
ing of the sperm or egg, severe 
undernutrition and clover disease. 
Embryonic mortality has only been 
recognised in recent years as an 
important cause of flock infertility 
and much research remains to be 
done on methods of reducing em-
bryonic and foetal losses. 
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FACTS ABOUT SHEEP 
FERTILITY IN W.A. 
In 1971-72, 14.0 million ewes were 
joined with rams in W.A. and from 
these matings 9.7 million lambs (69 
per cent) were marked. Informa-
tion obtained from farm surveys and 
research suggests that 16 per cent 
of all lambs born in W.A. die before 
marking If this estimate is correct, 
some 11.5 million lambs were actu-
ally born. Allowing for the fact 
that about 8 per cent of ewes pro-
duce twins, the approximate num-
ber of ewes that lambed in 1971 
was 10.4 million. Of greater im-
portance, 3.6 million (26 per cent) 
of the 14.0 million ewes joined with 
rams failed to lamb. 
Lambing statistics 
Statistics for the average percen-
tage of lambs marked to ewes joined 
for all sheep properties in W.A. are 
available since 1907 and are 
graphed in Figure 1. The overall 
average, 60.64 per cent lambs 
marked, compares poorly with the 
average in other countries, due 
partly to the fact that the Merino 
is not a particularly fertile breed 
when examined on international 
standards. Also, sheep in Australia 
are run in comparatively large flocks 
under extensive conditions and this 
tends to reduce fertility. 
Comparing the Australian States, 
only Queensland, where the major-
ity of sheep are run under drought 
susceptible pastoral conditions, has 
an average lamb marking percent-
tage lower than that in W.A. For 
the period 1961-70 the average an-
nual lamb marking percentages have 
been Tasmania 92 per cent, Victoria 
84 per cent, South Australia 79 per 
cent, New South Wales 73 per cent, 
W.A. 66 per cent and Queensland 
54 per cent. Part of the reason for 
the higher fertility of sheep in Tas-
mania and Victoria is due to the 
greater proportion of British Breed 
sheep and their crosses in those 
States (93 per cent of the sheep in 
W.A. are Merinos). Improved 
nutrition and smaller flock sizes 
associated with more intensive levels 
of husbandry would also contribute. 
Trends 
Despite our generally low flock 
fertility compared with other Aus-
tralian States, close examination of 
the W.A. lamb marking percentages 
reveals two trends, one of which, at 
least, gives cause for a more opti-
mistic future outlook. 
• First, since 1950, variability be-
tween years has decreased dramati-
cally. Major fluctuations of more 
than 20 per cent lambs marked were 
common in the years 1907-45 but 
are now no longer a feature of the 
industry. Even in the drought year 
of 1969 lamb marking percentages 
were only 2.5 per cent below aver-
age. 
• Secondly, over the past 25 years 
there appears to have been a trend 
towards higher fertility (see Figure 
1). On average, lamb marking per-
centages have increased by about 
0.4 per cent per year throughout 
this period. 
One reason for these trends has 
been a major change in the relative 
distribution of sheep within W.A. 
In 1940, 30 per cent of the State's 
sheep were in the pastoral areas, 
but by 1970 this proportion had 
fallen to only 11 per cent. Flock 
fertility in the pastoral areas has 
always been lower than that in the 
agricultural areas (Figure 2) and 
year to year variation, under the in-
fluence of drought, has been greater. 
When examined separately, as in 
Figure 2, neither the agricultural 
nor the pastoral lamb marking statis-
tics show any increase over the last 
25 years. The increasing fertility 
over the past 25 years, shown by 
the whole State data in Figure 1, is 
misleading and due solely to the 
Figure I—Per cent lambs marked in all flocks in W.A., showing trend for 0.4 per 
cent per year increase 
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Figure 2—Per cent lambs marked in the agricultural and pastoral areas of W.A. 
Figure 3—Per cent lambs marked, five year moving average for two rainfall zones 
in W.A. 
Agricultural Areas 
12-15 inches rainfall 
15-25inches rainfall 
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diminishing proportion of sheep in 
the pastoral areas where fertility is 
lower. 
Improved pastures 
Of greater importance has been 
the dramatic increase in acreage 
sown to improved pastures, coupled 
with the increasing usage of phos-
phatic fertilisers and trace elements. 
This has substantially improved the 
quantity and quality of pasture 
available to sheep, with some im-
provement in fertility. 
Levels of fertility vary within the 
agricultural areas. Figure 3 shows 
lamb marking percentages over the 
years 1939-1970 for flocks in the 
15 to 25 in. rainfall zone compared 
with that for flocks in the 12 to 15 
in. zone. The graph shows that 
sheep in the higher rainfall zone 
were originally the more fertile, but 
this relationship changed during the 
1940's. The change parallels the 
introduction of sub clover into the 
medium to high rainfall areas, and 
suggests that clover d:sease, the re-
sult of grazing the introduced oestro-
genic clovers, has reduced fertility 
in these areas by at least 8 per cent. 
As 6.5 million ewes are involved, 
the total loss amounts to about 
520,000 lambs annually. 
The sections that follow examine 
each aspect of fertility in the sheep 
in three ways: firstly how the body 
functions, secondly the results of 
research in W.A. and elsewhere, and 
finally what is known about how 
infertility from that specific source 
may be overcome. 
106 
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PUBERTY 
Background 
Puberty is the time at which repro-
duction first becomes possible, that 
is, when germ cells (eggs or sperm) 
are first released. Research has 
shown that the age at which young 
ewes and rams first mate is deter-
mined both by their season of birth 
and rate of growth. Well-fed, fast 
growing sheep generally reach 
puberty at an earlier age than those 
receiving less feed. Puberty in the 
Merino is rare before reaching 
minimums of 27 kg (60 lb) live-
weight and 120 days of age. 
Ewes of most breeds in W.A. 
must achieve a liveweight of at least 
32 kg (70 lb) during their first 
summer or autumn to have a 
chance of breeding in their first 
year. 
Research in W.A. 
Ewe lambs born in the autumn or 
early winter, if well grown, usually 
mate for the first time during the 
following summer when 8 to 10 
months old. If born later in the 
year, or poorly grown so that they 
don't reach a liveweight of around 
32 kg (70 lb) by summer, they 
will not usually mate until their 
second summer. 
• At the Wongan Hills Research 
Station 20 per cent of May-June 
born weaners were served by the 
ram during their first summer 
whereas in a similar group born in 
August, none were served. 
• In a trial with Merino ewes at 
Lake Grace14 August-September 
drop lambs when mated in April 
at 7.8 months of age produced no 
lambs. 
• Although well grown ewe 
weaners can mate during their first 
summer it has been found that their 
fertility to such early joinings is 
low. A trial conducted at Lake 
Grace14 used two groups of the 
heaviest Merino ewe weaners from 
a flock of May born animals. One 
group was joined with rams at 10 
months of age, and again in the fol-
lowing year at 22 months of age. 
The other group was mated for 
the first time at about 18 to 22 
months of age. Results are shown 
in Table 1. 
• An experiment7 at Avondale Re-
search Station, using Border Leices-
ter x Merino cross ewe weaners 
gave similar results. One flock was 
first mated in January, 1965, when 
the ewes were 7 to 8 months old. 
The other ewes were first mated in 
January, 1966, at 19 to 20 months. 
Both flocks were mated to South-
down rams. From the completion 
of the 1965 mating, until the con-
clusion of the trial in 1969, both 
flocks were run together except for 
lambing periods, when they were 
separated to assist recording. 
Figure 4 shows the lambing per-
centages obtained for each flock in 
each year of the trial. 
The ewes mated as weaners 
produced 32 per cent, lambs in 
their first year. The lambing per-
centage could have been higher if 
the weaners had been heavier at 
mating; the ewes which lambed 
averaged 38.5 kg (85 lb) at mating 
compared with 36.7 kg (81 lb) for 
those which did not produce lambs. 
I I Mated at 7- 8 months 
60-| ^ B B 
• Mated at 19-20 monfhs 
Table I—Fertility of ewes joined at both 10 and 21 months of age compared with 
ewes joined only at 21 months14. 
Observation 
Per cent lambs born to ewes joined 
Per cent lambs marked to ewes joined 
Average weight of lambs weaned (lb) 
Age at 
joining 
(months) 
10 
21 
10 
21 
10 
21 
Group 1 
joined at 
10 months 
67 
94 
59 
79 
57 
60 
Group 2 
not joined 
at 10 months 
98 
89 
58 
1965 1966 1967 1968 1969 
Figure 4—Effect on flock fert i l i ty of 
weaner vs normal age mat ing of Border 
Leicester x M e r i n o ewes' 
In the last four years of the trial 
the fertility of both flocks was 
similar and there was no difference 
in wool production or ewe mortality 
between them. 
What can be done? 
In years when the weaners are 
heavier than 32 kg (70 lb) in 
January, due perhaps to an excep-
tionally good season or the pur-
chase of early dropped crossbred 
ewes, they could be joined with 
rams to produce extra lambs. Care 
should be taken to ensure that— 
• The weaners are joined as a 
separate flock and not mixed with 
older ewes. Older ewes with longer 
oestrus periods and well developed 
sex drives could compete and 
exclude young ewes from the rams. 
• The mated weaners have abun-
dant feed during late pregnancy 
and lactation. If green feed is 
inadequate hand feeding will be 
necessary. 
• The lambs born to these matings 
are weaned at an early age—about 
10 weeks or 16 kg (35 lb) body-
weight is recommended. This will 
ensure that the ewes are left in 
good condition for their next join-
ing. 
• The ewes are not mated too soon 
after their lambs are weaned. If 
they lambed in July and the lambs 
were weaned early in October they 
would be unlikely to begin breeding 
before mid January. 
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THE BREEDING SEASON 
maiden 4 tooths mature breeding ewes 
DJ F M A M J J A S O N O J F M A M J J A S O N D J F M 
1940 194] 1242 1943 
Figure 5—The incidence of oestrus in M e r i n o (below) and Crossbred (Border 
Leicester x Mer ino) (above) ewes a t Beverley, W . A . 3 0 
M A M J J A S O N D J F M A M J J A S O N D J F M 
194] ]942 1943 
Background 
Following the attainment of 
puberty the ewe is a "seasonally 
polyoestrus" animal. She experien-
ces a series of oestrus or "heat" 
periods during which she will accept 
the ram and these are usually 
spaced at 17 day intervals over the 
summer and autumn months. 
The mechanism that controls the 
breeding season in sheep is related 
to the seasonal variation in hours 
of daylight. Sheep, especially those 
from the more temperate regions of 
the globe, are "short day" breeders 
and tend to start breeding as days 
begin to shorten in the late 
summer-autumn months. F o r 
example pure bred British breed 
ewes in W.A. rarely breed before 
January—with one exception, the 
Dorset Horn. 
Breeds of sheep that have 
evolved in warmer and tropical 
regions tend to have longer breed-
ing seasons, starting earlier and 
finishing later. The Merino is typi-
cal of this type and examples may 
be quoted of Merino ewes having 
been mated at all months of the 
year. It is more usual, however, for 
Merinos to have a short period of 
anoestrus during the spring when 
most will not breed. 
For some weeks either side of 
the anoestrus period, fertility is 
generally low. Even as late as Janu-
ary a proportion of the ewes may 
not be cycling (coming into 
oestrus) regularly—especially when 
that flock lambed relatively late in 
the previous year. 
Research in W.A . 
The earliest research to define the 
breeding season for sheep in W.A. 
was conducted at Beverley by 
Underwood, Shier and Davenport10 
over the period 1940-43. They ran 
"teaser" (vasectomised) rams with 
groups of ewes continuously and 
their findings are summarised in 
Figure 5. The graph for Merinos 
shows that in the years 1941 and 
1942 the breeding season for this 
flock at Beverley began in Decem-
ber and November respectively. 
Further information has come 
from time of joining experiments 
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conducted throughout the farming 
areas. Figure 6 shows the propor-
tions of ewes served each week for 
December versus February joining 
in 1963-64 at Merredin and Won-
gan Hills.15 If all ewes have started 
to breed, about 6 per cent, of the 
ewes will be served each day (or 
42 per cent, per week) for the first 
17 days of joining. The proportion 
then reduces as some ewes con-
ceive and less are available for ser-
vice. The results clearly show that, 
for these flocks, only a proportion 
of the ewes had started breeding in 
December, 1963. 
Underwood, Shier and Daven-
port made another significant obser-
vation. When a flock of ewes has 
not been near rams for some 
months the sudden introduction of 
rams into the flock during anoest-
rus, or early in the breeding season, 
can stimulate regular breeding 
cycles in some ewes. 
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Wongan Hills 1 9 6 3 - 6 4 Merredin 1 9 6 3 - 6 4 
1 2 3 4 5 6 
Joining started 
m id -Feb rua ry 
e a r l y - D e c e m b e r 
7 8 1 
Weeks of joining 
Figure 6—Effect of t i m e of joining on per cent ewes served each week (ewes not teased)'3 
This phenomenon is now well 
documented and has led to the 
practice of "teasing" ewes by run-
ning vasectomised rams with the 
flock for two weeks before admitt'ng 
the fertile rams. It results in a more 
concentrated drop of lambs in the 
first 2 to 3 weeks of lambing. A 
typical example of the advantage 
of using teaser rams is shown in 
Table 2, from an experiment at 
Wongan Hills Research Station21. 
Two points to remember are— 
• Teasers are no use once the 
breeding season is under way and 
most ewes are coming into oestrus 
regularly. 
• Even during anoestrus or early 
in the breeding season there is no 
advantage in using teaser rams if 
a lambing period 2 weeks longer 
than normal can be tolerated. If 
this is the case, entire rams should 
be joined two weeks earlier than 
normal. The peak of lambing 
should then be in the 3rd to 5th 
weeks and the total lamb drop will 
equal, or slightly exceed, that 
obtained had teasers been used. 
Whafr can be done? 
• Delaying the start of joining as 
long as possible, within the limits 
set by the need to achieve satisfac-
tory lamb growth before summer, 
will ensure that most of the ewes 
have started the breeding season 
when the rams go in and will result 
in a more concentrated lamb drop. 
• If joining has to be early, say in 
October-November, and a pro-
longed lambing can be tolerated, 
join the rams two weeks earlier (5i 
months before the main drop of 
lambs is required). If a prolonged 
lambing cannot be tolerated, join 
teaser rams two weeks before the 
introduction of fertile rams. 
In either case, use "Sire Sine" 
harnesses and crayons on the rams 
to identify those ewes that are 
served and hold to service in the 
first month of joining. This will 
enable pre-lambing feeding to be 
given only to those ewes that need 
it, thereby reducing costs. Further 
details of this are available from 
your Department of Agriculture 
district office. 
Table 2—Effect of running teaser 
(vasectomised) rams wi th ewes for 2 
weeks before joining, Wongan Hi l ls , 
1958.-' 
OESTRUS 
Observation 
No. of ewes joined 
No. of lambs born 
1st 2 weeks of 
lambing 
Total lambs born 
Treatment 
"Teased" Control 
100 
42 
83 
100 
17 
93 
Background 
Oestrus (commonly called "heat") 
is the stage of the oestrus cycle 
when a ewe will allow a ram to 
mount and serve her. Oestrus is 
brought on by secretion of the hor-
mone oestrogen, which is produced 
by the ovaries of the ewe as eggs 
within the ovaries develop before 
their release. Oestrogen prepares the 
reproductive tract for the reception 
cf both the eggs and sperm. Mucus 
produced in the cervix of the tract 
becomes more fluid, allowing sperm 
deposited by the ram to easily enter 
the cervix and begin their long pas-
sage towards the egg. 
During the breeding season the 
ewe comes into oestrus about every 
17 days and oestrus normally lasts 
from 20 to 36 hours. The length cf 
oestrus varies according to a num-
ber of factors, including— 
• Season of year—oestrus is 
shorter at both the beginning and 
the end of the breeding season, and 
longest in the autumn. 
• Age—young ewes tend to have 
shorter periods of oestrus than 
mature ewes. 
• Breed—some breeds, normally 
those of high intrinsic fertility, 
have longer periods of oestrus than 
ethers. Oestrus in the Finnish 
12205-2 109 
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Theoret ical 
foewes in 
oestrus in 
non svn- V 
c h r o n i s e c l | 
flock. J 
Figure 7—Effect of season on synchronisation of oestrus in ewes using intra-vaginal 
progestagen impregnated foam sponge pessaries' 
Landrace ewe may last 2 to 3 days, 
whereas in the Merino it is usually 
about 1 day. 
• Exposure to rams—oestrus is 
shorter when rams run with the 
ewes throughout oestrus. By intro-
ducing rams every few hours for a 
short period, say 5 minutes, oestrus 
is usually extended by a few hours. 
Research in W . A . 
In recent years, much research has 
been conducted throughout Austra-
lia to find ways of synchronising 
oestrus—making all ewes in a flock 
come into oestrus on the same day. 
This would have the obvious ad-
vantage of also synchronising lamb-
ing. Using intravaginal pessaries27 
containing a progesterone-like hor-
mone during the breeding season 
for about 14 days a high proportion 
of ewes can be made to come into 
oestrus 1 to 2 days after removal of 
the pessaries. 
Fertility is often reduced at this 
first oestrus but it is normal at the 
second oestrus, which is still 
synchronised, some 17 days later. 
Experiments have shown that 
synchronisation is less effective 
when ittempted early in the breed-
ing season, say before February in 
W.A. The results of one such 
experiment are shown in Figure 7. 
What can be done? 
At present there is little that the 
farmer can do to increase the dura-
tion of oestrus of his ewes. In the 
future, regulations may be changed 
to allow the importation of more 
fertile breeds. Crosses of these 
breeds with Merinos should result 
in ewes of higher fertility and part 
of this gain may be attributed to a 
longer oestrus period. 
Vaginal pessaries can be used 
to synchronise oestrus but are un-
likely to be profitable unless com-
bined with a programme of arti-
ficial insemination to make best use 
of genetically superior rams. 
OVULATION 
Background 
About one day before a ewe comes 
into oestrus, one or more follicles in 
the two ovaries beg'n to grow and an 
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egg develops in each follicle. The 
follicles produce oestrogen, the hor-
mone which causes the ewe to begin 
oestrus. Usually 20 to 30 hours 
after oestrus starts, one, two or 
occasionally more of the follicles 
rupture, each releasing an egg. The 
eggs are picked up by the "funnel 
like" end of the fallopian tube (see 
Figure 8) and begin their journey 
down the tube towards the uterus. 
The number of eggs released by 
e-ach ewe is important as it sets the 
upper limit to twinning in the flock. 
In a group of 100 ewes, 80 may 
shed 1 egg and twenty, 2 eggs, mak-
ing a total of 120 eggs. The aver-
age number of eggs shed per ewe, 
called the ovulation rate, is there-
fore 1.20. If all eggs were fertilized 
and developed into full term lambs, 
120 lambs would be born—a twin-
ning rate of 20 per cent. 
The ovulation rate is controlled 
by a number of factors of which the 
most important are breed, season 
and nutrition. 
Breed 
Some b r e e d s are genetically 
superior — the Finnish Landrace, 
mentioned earlier, often averages 
more than 3 eggs shed per ewe. 
Most British breed ewes are inter-
mediate while the Merino is char-
acterised by a low ovulation rate 
en international standards, usually 
from 1.0 to 1.5. 
Season 
For all breeds in most environments 
the ovulation rate is low at the be-
ginning of the breeding season, in-
creases to a peak near the middle 
in the autumn months, and then 
declines towards the end of the 
breeding season. 
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Figure 3—The reproductive tract of the 
Nutrition 
All other things being equal, sheep 
on a high level of nutrition give 
higher ovulation rates than those 
on poorer nutrition. There seems 
to be two components to this effect. 
One can be expressed by liveweight 
at the time of ovulation as heavier 
ewes shed more eggs than light-
weight ewes. The other is related to 
whether the ewes are actually ris-
ing in condition when joined, which 
favours higher ovulation rates. 
Research in W.A . 
Merino ewes in W.A. have low 
ovulation rates. Research24 ** con-
ducted on 18 farms throughout the 
agricultural districts in 1971 and 
1972 found an overall average of 
1.1 (see Table 3). The main reason 
for the low ovulation rate seems to 
ewe 
be nutrition. Sheep grazing annual 
pastures in W.A. usually reach peak 
liveweights in December-January 
and then lose weight gradually but 
steadily until the break of the next 
season. Ewes are lighter in the 
middle of the breeding season than 
at the beginning so that poor nutri-
tion tends to counteract the sea-
sonal trend towards higher ovula-
Table 3—Ovulation rates during joining 
among flocks in the agricultural districts 
of W.A.. I97l .«« 
Merredin- Kojonup-
Nungarin area Darkart area 
Young 
ewes 
1-06 
l 
Old 
ewes 
109 
Young 
ewes 
105 
Old 
ewes 
1-25 
tion rates in autumn. On green feed 
after the break of the season, ovu-
lation rates tend to rise a little but 
the effect is short-lived as the end 
of the breeding season approaches. 
Poorer nutrition and declining 
liveweights in autumn tending to 
oppose any seasonal trend towards 
higher ovulation rates, has been 
the cause of variable results in time 
of lambing experiments with 
Merinos in W.A. Table 4 shows 
that, at Wongan Hills, February 
joined ewes have consistently pro-
duced more twins than ewes joined 
in December, whereas in an identi-
cal experiment at Merredin there 
was no difference between the two 
times.15 
Experiments with British Breed 
ewes and their crosses at Beverley8 
and Esperance22 have cons'stently 
shown improved twinning percen-
tages with autumn joinings. 
The effect of liveweight on the 
fertility of Merino ewes has been 
shown very clearly by experiments28 
at Merredin and Wongan Hills. The 
relationship is shown in Figure 9. 
For ewes joined in February, every 
10 lb increase in liveweight before 
joining was associated with an in-
crease of about 5 per cent, in the 
percentage of ewes producing twins. 
Research conducted at Badgin-
garra2a has shown that the ovulation 
rate in ewes joined on green oestro-
genic clover, such as Yarloop, 
Dinninup or Dwalganup, is mark-
edly reduced. Lambing percentages 
following such joinings may be less 
than half that usually obta ned. 
What can be done? 
W.A. farmers can increase ovula-
tion rates in ewes by selection for 
twinning and improved nutrition. 
Twinning 
A lot of research has been done on 
selection for increased twinning in 
Australia, chiefly with Merino 
flocks. It is generally agreed that 
increased fertility can be achieved 
by selection for twinning. The ini-
tial gain depends largely on the 
accuracy with which superior ewes 
are selected for entry into the spe-
cial nucleus selection flock, and sub-
sequent progress is slow—certainly 
no more than 2 per cent, per year. 
I l l 
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Table 4—Effects of location, t i m e of joining and age of ewe on percentage ewes 
giving bir th to twins.15 
Location 
Wongan Hills 
Merredin 
Mean 
Time of 
joining 
December 
February 
December 
February 
Age of ewe at lambing (years) 
2 
3 
1 
2 
2 
3 
Per cent 
.{ 
2 
2 
5 
4 5 
of ewes 
16 
31 
18 
14 
20 
10 
30 
12 
I I 
16 
Mean 
8 
19 
8 
7 
I I 
Figure 9—Association of p remat ing 
l iveweight and per cent ewes bearing 
twins for December and February 
joined flocks (data pooled for Mer red in 
and W o n g a n Hi l ls) 2 8 
Results of selection experiment con-
ducted by Dr. Helen Newton-
Turner29 are summarised in Figure 
10. 
Nutrition 
The management or feeding of 
ewes to increase pre-joining live-
weight will result in higher ovula-
tion rates. The profitability of this 
will depend mainly on the cost of 
the extra grazing or feed supplied 
compared with the value of the 
extra lambs weaned. In general, 
hand feeding of grain to ewes be-
fore joining is not profitable. New 
research on this topic will begin in 
1973 to examine the economics of 
grazing standing (unharvested) 
crops such as barley. 
Although on present evidence 
supplementary feeding cannot be 
recommended, paddock selection to 
ensure that the ewe flocks get the 
best possible feed before joining is 
most important. In areas where 
green oestrogenic clover may be 
available during joining, such as can 
occur in south coastal districts fol-
lowing an early break to the season, 
V 
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Figure 10—Selection for high incidence of mult ip le b i r t hs J 
1 1 2 
1966 
flocks should be managed to ensure 
that the ewes graze the least oestro-
genic feed available. 
SERVICE 
Background 
In paddock mating, most rams 
can complete from 5 to 20 services 
per day with greatest activity in 
the early morning and evenings. As 
the number of ewes in oestrus in-
creases, the ram will complete more 
services per day, but the increase is 
usually insufficient to prevent the 
number of services per ewe declin-
ing. 
When adequate rams are avail-
able most ewes receive their first 
service soon after coming into 
oestrus. Ewes in oestrus will seek 
out rams and actively compete with 
other ewes for the rams' favours. 
It is unusual for a ram to remain 
interested in one particular ewe for 
very long. Under paddock situa-
tions the ewes will therefore move 
on to another ram once the pre-
vious sire has declined further in-
terest. In this way, most ewes are 
served by more than one ram (See 
Table 5). 
If mating takes place in small 
paddocks, dominance between rams 
may become important. Mature 
rams are nearly always dominant 
over 2-tooth rams with the result 
that the mating activities of the 
younger males is restricted. Domin-
ance and a resulting reduction in 
the mating activity of subservient 
rams is seldom observed in large 
paddocks. 
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Theoretical record if all ewes coming into oestrus 
and rams working 
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14 28 
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84 
Figure 11—Percentage of ewes recorded as served for the first time at fortnightly 
musters throughout a 12 week joining-
Research in W.A. 
Research in W.A.1618 5 has con-
centrated on comparing different 
percentages of rams joined to ewes 
for mating. It has been found that 
young, 2-tooth rams serve less 
ewes during joining, serve each ewe 
fewer times, and ejaculate poorer 
quality semen than 4-tooth or older 
rams. Some young rams may be in-
hibited and fail to serve the ewes at 
all for some time after the start of 
joining. 
Flock fertility may be increased 
by using more young rams—4 per 
cent, instead of 2 per cent. This is 
rarely worthwhile with mature rams 
unless the ewes are of very low fer-
tility due to clover disease, or a 
particularly fast drop of lambs is 
required, or rams are very cheap. A 
summary of results from experi-
ments comparing different percent-
ages of rams for joining is shown 
in Table 6. 
These recommended ram per-
centages may need to be increased 
in the pastoral areas of W.A. A 
research project begun this year is 
examining causes of reproductive 
wastage under pastoral conditions 
at Meekatharra and Carnarvon28. 
The percentages of ewes served 
each 14 days following the start of 
joining in mid February, 1972, is 
shown in Figure 11. The results 
show that during the first 14 days 
of joining only about half of the 
theoretical number of ewes ex-
pected were actually served by the 
rams. It appears that ewes were 
coming into oestrus but failed to be 
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Table 5—Effect of n u m b e r of ewes joined per r a m wi th group r a m matings on 
aspects of ma t ing behaviour18. 
Treatment 
3 rams to 300 ewes 
3 rams to 120 ewes 
Percentage of 
served by 
1 Ram 
only 
31 
20 
2 Rams 
50 
50 
ewes 
A l l 3 
rams 
19 
30 
Mean number of rams serving 
oestrus ewes 
Weeks 1, 2 Weeks 3, 4 Weeks 5. 6 
of joining of joining of joining 
1 
1-80 1-92 2 0 2 
1-83 2-39 2-42 
Table 6—Effects of r a m percentage and age of rams on flock ferti l i ty.1 8 
Experiment 
No. 
Percentage 
of 
rams 
Age of 
rams 
Individual 
o r Group 
mating 
Comments 
Per cent 
lambs born to 
ewes mated 
I 
2i 
2-tooth 
2-tooth 
Individual 74 
101 
2 
3 
1 
2i 
2i 
1 
2 
4 
2-tooth 
2-tooth 
4-tooth 
2-tooth 
2-tooth 
2-tooth 
Group 
Individual 
86 
102 
no 
71 
90 
110 
4 
5 
6 
7 
8 
9 
2 
4 
2 
4 
2 
4 
2 
4 
2i 
4 
2 | 
4 
| 
4 
I 
4 
1 
4 
1 
4 
2-tooth 
2-tooth 
4-tooth 
ful l mouth 
4-tooth 
ful l mouth 
Mixed 
Mixed 
Mixed 
Mixed 
2-tooth 
2-tooth 
4-tooth 
4-tooth 
2-tooth 
2-tooth 
2-tooth 
2-tooth 
2-tooth 
2-tooth 
4-tooth 
4-tooth 
Group 
1 
Group 
Group 
i Group 
Group 
! Group 
i 
Low fer t i l i ty ewes 
Intensive 
Intensive 
Extensive 
Extensive 
Inexperienced rams 
Inexperienced rams 
79 
90 
91 
91 
77 
90 
52 
73 
49 
65 
62 
64 
88 
92 
75 
96 
86 
95 
78 
89 
-
 -83 2-39 2-42 
no 
served, perhaps due to the dense 
vegetation and extensive conditions 
contributing to a breakdown in 
ram-ewe contact. 
What can be done? 
• All rams should be joined in 
good physical condition. At least 6 
weeks before joining, attention 
114 
should be paid to the condition of 
their hooves, their polls should be 
jetted to prevent flystrike, and some 
supplementary feeding may be 
necessary. 
• Young rams should never be 
joined with older rams. They should 
be joined as one mob at about 4 
per cent. (4 rams per 100 ewes). 
• Ewe flocks should be larger than 
250, to ensure that at least 5 rams 
are joined. This will result in each 
ewe being served by more than one 
ram so that any rams of low fer-
tility will, on average, have less 
influence on the overall joining. 
• Joining paddocks should provide 
adequate shade to offset the possi-
bility of infertility in the ram due to 
high summer temperatures. 
SPERM TRANSPORT 
Background 
At the start of joining, the num-
ber of sperm each ram ejaculates 
drops rapidly from approximately 
3 x 109 (3 thousand million) to 
less than 0.5 x 103 (Figure 12). At 
each service the ram deposits about 
0.5 x 10" sperm of which 20 per 
cent, are usually immotile or ab-
normal. A proportion of the sperm 
get into the cervical mucus lying 
in the anterior vagina and from 
there travel along the mucus into 
the cervix. 
At the beginning of oestrus, the 
cervical mucus is clear, and rela-
tively fluid and sperm can enter and 
swim in it easily. Towards the 
second half of oestrus, the mucus 
thickens with the result that sperm 
entry and travel is seriously re-
duced. Ewes must be served in the 
first 12 hours of oestrus for suf-
ficient sperm to enter the cervix. 
In the ewe the cervix acts as a 
reservoir for sperm. The cervical 
population of sperm is maximal at 
about 5 million soon after service 
and declines gradually thereafter. 
Sperm can live for up to 48 hours 
in the cervix, for about 12 hours in 
the uterus but only 6 to 8 hours 
in the fallopian tubes. Once the 
cervical population of sperm is es-
tablished, small numbers continu-
ously leave the cervix and travel up 
via the uterus to the fallopian tubes. 
The number of sperm in the fal-
lopian tubes at any one time 
reaches a peak, usually of several 
thousand, about 24 hours after 
service. This is about the time that 
the egg is released from the ovary 
into the fallopian tubes where, if 
sufficient sperm are present, fertil-
ization takes place. 
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Treatments: • 1 ram/100 ewes. • lram/50 ewes. 
A1 ram/25 ewes. control, not mated. 
B 
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Figure 12—Effect of joining on the total 
Hills, 
Research in W.A. 
Semen production by rams has 
been investigated under both pas-
toral and agricultural conditions. 
In the agricultural areas'6, changes in 
the quantity and quality of semen 
produced by rams joined with vary-
ing numbers of ewes (see Figure 
12) led to a better understanding 
of the relationships between fre-
quency of service, semen quality 
and flock fertility under paddock 
conditions. Further research is 
currently being conducted by the 
University of W.A. 
Just under half of all ewes in 
W.A. graze sub clover cultivars 
that can cause infertility1. In ewes 
Table 7—Effect of clover disease on 
sperm transport. Numbers of sperm 
recovered from the genital tract of 
ewes 24 hours after service". 
Segment of 
genital t ract 
Cervix... 
Uterus 
Fallopian tubes 
Ewes affected 
w i th clover 
disease 
90,000 
20,000 
350 
Cont ro l 
ewes 
2,530,000 
290,000 
17,160 
number of sperm per ejaculate, Wongan 
I96516 
affected with clover disease, the 
number of sperm in the cervix, and 
so in the fallopian tubes 24 hours 
after service, is drastically reduced 
(see Table 7)17. As insufficient 
sperm are present, the proportion 
of eggs that are fertilized drops 
and so the number of lambs born is 
consequently reduced. Recent re-
search'9 has shown that the produc-
tion of cervical mucus is upset in 
ewes affected with clover disease 
and this is thought to be a cause 
of the reduced sperm transport. 
Results from the reproductive 
wastage investigation24 32 begun in 
1971 further emphasize the im-
portance of sperm transport. The 
numbers of sperm on eggs recov-
ered from ewes grazing subterran-
ean clover based pastures were con-
siderably lower than results ob-
tained from those on non-clover 
pastures (Table 8). 
Sperm transport may also be of 
importance in W.A. in relation to 
infertility in rams due to high sum-
mer temperatures. In this respect 
rams showing a high degree of skin 
wrinkle appear to be most suscept-
ible. The concentration of normal 
motile sperm in the ejaculate is 
much reduced in affected rams (see 
Figure 13) and this will reduce 
Table 8—Effects of grazing oestrogenic pastures and age of ewes on the number of 
sperm counted on recovered eggs, 1971" »». 
Type of pasture 
Non clover 
Clover 
Age of 
ewes 
Young 
Old 
Young 
Old 
Number of sperm counted on recovered eggs 
0 1-5 6-25 
.... 
4 
18 
Per 
14 
10 
12 
15 
26-100 
cent of ewes 
32 1 21 
30 31 
24 
24 
35 
27 
more than 
100 
33 
28 
25 
16 
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the number of sperm entering the 
cervix, and the fertilization rate. 
Recent evidence24 indicates that in-
fertility on farms in the agricultural 
areas due to the effect of high tem-
peratures on rams may not be as 
important as thought in the past. 
In the pastoral areas, however, 
particularly the Pilbara25, infert lity 
in rams due to high temperatures 
may be an important cause of low 
lambing percentages. Under these 
conditions there is evidence that 
locally bred rams are more fertile 
than those imported from the 
south. 
What can be done? 
Clover disease is permanent and so 
in affected flocks ewes that have 
failed to lamb in two successive 
years should be culled. The per-
centage of rams joined should also 
be increased. This will result in 
each ewe receiving more services 
and will increase her chances of 
building up sufficient sperm in the 
fallopian tubes to effect fertiliza-
tion. The joining period may also 
be extended to at least 8 weeks, 
giving ewes that fail to conceive 
at their first or second oestrus 
one or two more chances. Detailed 
recommendations concerning "safe" 
varieties of sub clover and flock 
management to minimise the effects 
Figure 13—Normal sperm (left) and 
abnormal sperm (right) in the ram, 
Wongan Hills, January, 1971" 
of grazing potent clovers can be 
obtained from the Department of 
Agriculture. 
Infertility in rams due to high 
summer temperatures is difficult to 
predict as even under the hottest 
paddock conditions only a propor-
tion of rams in the flock will be 
affected. Affected rams usually be-
come infertile to varying degrees 
about 2 to 3 weeks after the hot 
weather and may not recover for 6 
or more weeks. The best insurance 
is to avoid wrinkly rams and have 
shade available in both the ram 
and joining paddocks and to join 
at least five rams per ewe flock. 
When rams are purchased2, atten-
tion should be paid to the condition 
of their testicles as well as the 
quality of their wool. Rams with 
testicular abnormalities should not 
be bought. 
FERTILIZATION 
Background 
One or two eggs are released to-
wards the end of oestrus from the 
ovaries into the fallopian tubes. The 
egg's "fertilizable life" is only about 
12 hours and so, if fertilization is to 
occur, adequate sperm must be pre-
sent in the fallopian tubes soon 
after ovulation. 
Fertilization is a complicated 
process, but essentially one sperm 
penetrates the egg's outer shell 
(zone pellucida) and enters the 
central yolk (vitellus) (See Figure 
14). This sets off a reaction that 
prevents further sperm from pene-
trating the egg and so supplement-
ary sperm build up on the outer 
surface of the zone pellucida. After 
fusion of the male and female 
pronuclei (from the sperm and egg 
respectively) the vitellus begins to 
divide, first into 2 cells, then 4, 8 
etc. The fertilized egg travels 
slowly down the fallopian tube and 
enters the uterus about 3 davs after 
ovulation in the 8 to 12 cell stage. 
Research in W.A. 
The percentage of eggs that are 
fertilized (fertilization rate) is de-
pressed in W.A. where ewes are of 
reduced fertility due to clover dis-
ease or rams produce poor quality 
semen due to heat infertility, over-
work, or low sperm reserves. In 
both instances the primary cause of 
infertility is failure of sperm trans-
port and this results in the lower 
proportion of eggs that are fer-
tilized. 
The reduction in fertilization that 
can occur with clover disease is il-
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Table 9—Effect of grazing subterranean clover on fert i l izat ion rate , 1971 -' ** 
Type of pasture 
Non clover (7 farms) 
Clover (10 farms) 
Age of ewes 
Young 
Old 
Young 
Old 
Per cent. 
Mean 
94 
92 
79 
69 
eggs fertil ized 
Range 
92 100 
79-100 
50 89 
61 86 
Table 10—Inferti l i ty in the r a m due to high summer temperatures. Wongan 
Hi l ls , January 1971" 
Ram No. 
4 
1 
6 
3 
2 
5 
Fertil ization rate 
(%) 
30 
70 
90 
90 
100 
100 
Sperm Density 
(xl0» per ml) 
1 0 
2 0 
2-5 
3 0 
3 0 
3-2 
lam Semen quality* 
Sperm mobil i ty 
score 
0 = zero 
5 = max. 
2-4 
5 0 
5 0 
5 0 
5 0 
5 0 
Abnormal sperm 
(%) 
28-8 
4-4 
4-4 
3-8 
1-5 
2 0 
* Means for 5 collections 
lustrated by the 1971 results from 
the reproductive wastage investiga-
tions on farms throughout the agri-
cultural districts (Table 9)24 32. There 
was no difference in fertilization 
rate between young and old ewes 
on farms with no clover, but on 
farms with oestrogenic clover, 
young ewes had a higher fertiliza-
tion rate than old ewes. This is be-
cause clover disease is both perm-
anent and progressive. As the ewe 
becomes older and grazes more oes-
trogenic pasture the infertility be-
comes progressively worse. 
An example of reduced fertiliza-
tion rates due to poor quality 
semen was seen during an artificial 
insemination programme15, using 6 
rams after a prolonged heat wave 
at Wongan Hills in January, 1971. 
The results are shown in Table 10. 
It can be seen that only one ram 
(No. 4) of the group was badly 
affected. Sperm density and motility 
fell and the proportion of abnormal 
sperm in the ejaculate rose. As 
fewer normal sperm were available, 
the fertilization rate fell to only 30 
per cent. 
Figure 14—Unfert i l ized egg (left) and fert i l ized egg (right) 
What can be done? 
Long term prevention of clover 
disease involves sowing low oestro-
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gen varieties of sub clover and 
strategic grazing management to 
ensure that young ewes graze the 
least oestrogenic pastures available. 
Ewes that fail to produce a Iamb in 
two successive seasons should be 
culled and replaced with ewes from 
non-clover areas. As mentioned 
earlier, the percentage of rams 
joined should be increased and the 
length of joining extended. 
The prevention of ram infertility, 
involving the provision of shade, 
adequate nutrition, increased per-
centages for young rams and join-
ing several rams have been out-
lined earlier. 
EMBRYONIC MORTALITY 
Background 
Embryonic mortality in the present 
context includes all losses of poten-
tial lambs between fertilization and 
lambing. For example, a flock of 
90 ewes may shed 100 eggs of 
which 80 are fertilized but only 60 
lambs are born. Embryonic mor-
tality in this case was 25 per cent. 
The fertilized egg travels down 
the fallopian tube and reaches the 
uterus about 3 days after oestrus. 
It continues to divide and develop 
until days 10 to 11 when the zona 
pellucida (shell) is shed. The young 
embryo then grows rapidly, the 
placenta is developed and its at-
tachments with the uterus are 
formed. Much embryonic mortality 
in ewes occurs comparatively 
early—within 12 days of oestrus. 
In these cases the ewe will return 
to service at the normal time— 
about 17 days after the last oestrus. 
If embryonic mortality cccurs later 
than day 12, however, return to 
service may be delayed. 
Causes of embryo mortality in-
clude— 
• Genetic accidents due usually 
to abnormalities in the egg, sperm 
or process of fertilization. A pro-
portion of loss due to these causes 
appears to be unavoidable. 
• Ageing of the sperm or egg— 
under some circumstances when the 
ewe is served very late in oestrus 
the egg may be fertilized too late 
and dies after a short period of de-
velopment. 
• High temperatures—if ewes are 
placed in a "hot room" at about 
100'F after service most of the 
embryos die. The importance of 
this source of loss during paddock 
mating under heat wave conditions 
has not been assessed. 
• Undernutrition—severe under-
nutrition during joining is associated 
with abnormally high levels of 
embryo mortality. However, this 
is not thought to be an important 
source of loss under paddock con-
ditions. A specific nutritional de-
ficiency of selenium has also been 
shown to cause death of early em-
bryos. 
• Clover infertility—one study13 in-
dicated that ewes affected with 
clover disease lose a higher propor-
tion of embryos than unaffected 
ewes. 
• Disease—certain organisms can 
cause infectious abortion in ewes. 
Research in W.A. 
Losses due to embryonic mortality, 
estimated from the reproductive 
wastage investigation24 32 on farms 
n the agricultural areas of W.A., 
are shown in Table 11. The results 
have shown that losses can vary 
from 0 to more than 50 per cent, 
but are usually of the order 20 to 
35 per cent, and represent an im-
portant cause of infertility. Causes 
of the loss in W.A. are not known 
specifically but it is likely that high 
temperatures, undernutrition and 
clover disease all contribute. 
Figure 15—Normal sheep embryo, about 24 days old 
Extra-embryonic 
coelom 
Caruncle Yolk sac Allantois Trophoblast 
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Table II—Average embryonic mortal-
ity among flocks on farms in the agri-
cultural areas of W . A . 2 4 " 
-r t Age of 
Type of pasture * 
Dead embryos as 
per cent of total 
embryos 
1971 1972 
Non-clover 
Clover 
Young 
Old 
Young 
Old 
26 
17 
38 
28 
38 
27 
26 
27 
Research 10 u into the incidence 
and causes of infectious abortion in 
W.A. ewe flocks over the period 
1963-65 indicated that losses of this 
type could be due to a variety of 
diseases including vibriosis, lister-
iosis, brucellosis, toxoplasmosis and 
salmonellosis. Overall, mortality 
due to these causes was not high but 
losses in individual flocks that be-
came infected could be severe. 
What can be done? 
There has been very little research 
throughout the world on ways of 
overcoming infertility due to em-
bryonic/foetal mortality. Only in 
the past few years has it been rec-
ognised as an important cause of 
flock infertility, so much remains to 
be done. Undernutrition during 
joining should be avoided wherever 
possible, as this will both reduce 
ovulation and increase embryo mor-
tality. The economics of feeding to 
lift sheep in poor condition need to 
be tested under paddock condi-
tions. 
Mating during the hot months of 
the year is often difficult to avoid as 
the choice of joining time is govern-
ed by many factors in addition to 
fertility. Further research is need-
ed to determine whether the pro-
vision of shade, or any other means 
of keeping ewes cool during joining, 
will significantly enhance embryo 
survival. 
Control of infectious diseases is 
based on general hygiene and aim-
ed at preventing the spread of in-
fection. If infectious diseases are 
suspected, the Department of Ag-
riculture should be contacted for 
advice on control measures. 
LAMB MORTALITY 
Background 
Perinatal lamb mortality is often 
high in W.A. and losses up to 33 
per cent, of all lambs born have 
been recorded on some properties. 
Average losses in W.A. are about 
16 per cent, and this represents an 
important component of the over-
all flock reproductive wastage. 
Research in W.A. 
Most research into the nature and 
magnitude of lamb mortality in 
W.A. was conducted by the De-
partment of Agriculture over the 
period 1963 to 1966'° " ». The re-
sults of an intensive survey showea 
that losses were highest during and 
immed'ately after birth (Figure 16), 
and the most important causes 
were— 
• Starvation, mismothering, ex-
posure complex. Almost two-thirds 
of the lambs examined that died 
soon after birth showed evidence of 
starvation. 
• Dystocia (difficult birth). About 
20 per cent, of the lambs examined 
died during birth. Half of these 
were associated with a birth of long 
duration. 
• Neonatal weakness. This was 
associated with 16 per cent, of the 
lambs that died after birth—usually 
within a few minutes to a few hours. 
The lambs breathed but did not 
walk and died from a number of 
causes. 
Figure 16—Time of lamb mortality in relation to birth, and time of post natal 
mortality11 
Time of lamb mor ta l i t y 
in re la t ion to b i r th 
Time of mortal i ty among 
those lambs tha t d ied 
after bir th 
Before bir th During birth Af terbi r th Unknown 
27-6% 
6 -5% 
52 -6% 
13 -4% 
I 2 h r s . 24hr 72 hr 4 wks. 
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Predators accounted for only 3 
per cent, of lamb losses although 
half of all lambs examined showed 
evidence of predator mutilation 
after death. 
Detailed analyses of Research 
Station lambing records4 have shown 
that— 
• There were no consistent dif-
ferences in lamb mortality between 
flocks lambing either early (April, 
May) or later in the season (July, 
August). Early winter lambing9 
however, has been shown elsewhere 
to result in higher losses. 
• Increased stocking rates31 with 
July lambing ewes did not increase 
lamb deaths. 
• Mortality among twins was 
about twice that among lambs born 
as singles. But twinning still gave 
a useful increase in the number of 
lambs weaned. 
• Lambing ewes down in the 
shearing shed23 reduced lamb mor-
tality only during abnormally severe 
weather, the effect being most 
marked among flocks of maiden 
ewes. This practice will rarely be 
economically justified. 
What can be done? 
Most lamb mortality results from 
the starvation, mismothering, ex-
posure complex. Much of this 
source of loss can be associated with 
inadequate nutrition of the ewe be-
fore lambing. Where flocks lamb 
on dry feed, supplementary feed-
ing, to provide a rising plane of 
nutrition in the last six weeks of 
pregnancy and during lactation, is 
most important. In most agricul-
tural districts, particularly if flocks 
are run at moderate to high stocking 
rates, it is better to lamb in July 
and August on green feed and so 
escape the cost of prenatal supple-
mentation. 
Lambing paddocks should be 
chosen to provide maximum shelter 
for the ewe and her newborn lamb. 
Areas of scrub, if available, can 
provide shelter during short periods 
of inclement weather. The com-
bination of wind and rain causes 
more deaths than low temperature 
alone. 
If flocks are handled intensively 
and used to shepherding, close 
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supervision during lambing can pay 
dividends. Early attention to ewes 
experiencing difficult births can 
save both ewes and lambs. Mis-
mothered lambs can also be placed 
with foster mothers. Unfortunately, 
many of these traditional shepherd-
ing techniques are not practical 
where large flocks lamb under ex-
tensive conditions. The flocks must 
be accustomed to close supervision 
so they are not disturbed by fre-
quent inspection. 
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